Deregulation of epigenetic mechanisms in cancer.
Gene expression of both normal and cancer cell is tightly regulated by specific transcription regulators and epigenetic mechanisms such as DNA methylation, histone modifications (acetylation, methylation, phosphorylation), nucleosome remodeling and non-coding RNAs. Deregulation of epigenetic mechanisms plays a pivotal role in cancer, although researchers debate if it is a cause or a consequence of oncogenic transformation. Independently from the way in which epigenetic alterations arise in cancer, downstream effects will result in profound changes in transcriptomic and subsequently proteomic profiles. In most cases, changes in expression of epigenetic genes produce functional advantages in cell proliferation, tumor growth and/or migration capacity. Most of epigenetic changes in cancer are triggered by genomic alterations in specific genes that are involved in controlling one of the epigenetic mechanisms. However, there are also mutations in cell metabolism-related genes that affect activities of DNA demethylating enzymes and histone modifiers. Histone modifications are deregulated in cancer mostly due to alterations in genes coding for enzymes that attach or remove histone modifications. Mutations in genes coding for nucleosome remodelers result in aberrant global chromatin organization and facilitate subsequent global alterations of gene copy number or translocations. Recent advancements in next generation sequencing allowed for more precise mapping of global changes in the epigenetic landscape in cancer.